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Abstract Many African countries have begun to focus on food production more 
strongly ever before since 1970s, in line with the shift in agricultural development 
policy from large scale to small scale. In the course of the change, flood plain or 
wetland have drawn a renewal attention, because the moist conditions of these land 
provide a very favorable conditions for agricultural production even for peasant 
farmers. 
   Dambo is one of typical example of wetland widely seen in southern Africa. As 
the Dambos' environment is very vulnerable and intermingled in nature, it is very 
urgent necessity to find out the way in which people can reconcile the need for 
environmental conservation to agricultural land use. 
   In this paper, the author reviewed some studies on dambo and proposed some 
points to be examined. Those  are  ; integrated study on socio-economic situations 
surrounding  farmers  ; study on land use competition occurring in dambo  areas; and 
study on the degradation process of dambos. For the further dambo studies, it is 
necessary to organize an inter-disciplinary research team or institutions. 
Key  words  : Dambo, wetland, southern Africa, agricultural land use, environmental 
          degradation
1  Introduction  : Change in agricultural development policy and its effects on 
  dambo use 
   Agricultural production had become an increasing important quest in Sub-
Saharan Africa in the 1970s. In most countries of the Sub-Saharan region, food 
production per capita was at best stagnant in the 1960s and fell in the 1970s. This 
brought on very serious problems for these countries where agricultural production 
were the mainstay of their economy. Governments recognized that some efforts 
should be taken to accelerate food production as soon as possible. And many of them 
embarked upon programs of "accelerated food production" in the 1970s, title of each 
programs were different though. In the campaign of increased food production, it was 
repeated that traditional farming system and small-scale farming should be taken over 
by modern and large-scale farming. Mechanization, application of improved technol-
ogy and introduction of improved variety were thought to be essential, and change in 
 THE  SCIENCE REPORTS OF THE TOHOKU UNIVERSITY, 7TH SERIES (GEOGRAPHY) 
  Vol. 42 No. 2, December 1992. 57-73.
58 S. SHIMADA
attitudes of farmers was emphasized to be necessary. 
   This was the reason why large-scale agricultural development programs were 
planned and implemented in many of Sub-Saharan countries in the 1970s. There were 
optimism that, coupled with technological development and modernization of rural 
society,  large--scale development plan would contribute to develop agricultural land 
use and accelerate food production. Among these large-scale development plans, 
irrigation schemes were given the highest priority. Particularly in the countries of 
Sudanic savanna areas, large-scale irrigation received huge amount of investment 
from not only central government but also international institutions. Severe drought 
and sequential food shortage of 1970s in the Sudanic savanna areas reinforced the 
notion that irrigation should be of great importance in the agricultural development of 
these areas (Adams 1991). 
   But the results were disappointing, and many studies have been done to reveal the 
reasons. It is pointed out that there had been a number of problems which had 
hampered the implementation of these large-scale development programs. Low 
efficiencies and poor management in the governments and other agencies are called to 
be responsible for the inflation of capital cost and delay of construction. And 
worldwide adverse socio-economic environments in the 1970s worsened the situation 
of African countries. 
   The poor performance of agricultural development in 1960s and 1970s gave rise a 
sense of necessity to change policies. The focus of attention has shifted from large-
scale development to small-scale development (Shimada 1985). This shift was mat-
ched with the said financial crisis of each governments. Many of them have run into 
heavy foreign debt and at the same time they have begun to import staple food. 
   Thus many governments have begun to focus on food production more strongly 
ever before since 1970s in line with the shift in agricultural development  policy. 
Peasant farmers, small-scale irrigation, and traditional cultivation systems have 
become to attract more attention. And in the course of these changes floodplain or 
wetland where water is available all through the year and even peasant farmers can 
use for cultivation or cattle grazing with simple technology have drawn a renewal 
attention of people. 
   This is general background of increased study of dambo in the 1980s. Dambo is 
one of typical example of wetland widely seen in southern Africa, which will be 
discussed below.
2 Necessity of dambo study 
   In countries of southern Africa, governments have begun to focus on food produc-
tion more strongly ever before since 1970s. They embarked on development plans of
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irrigation and drainage in wetland areas to reduce heavy dependency on rainfed 
agriculture. This has had an effect on increased population pressure on low and 
wetland. 
   People have become more interested in the use of such land, because the moist 
condition in wetland provided a very favorable conditions for small scale agricultural 
production, particularly in dry season. This is why dambos have attracted peasant 
farmers. As Scoones says, in dryland areas where upland cropping is very vulnerable 
to failure, wetland farming increases food security by providing crops when other plots 
fail and open up opportunities for cash cropping of vegetables and other products in the 
offseason (Scoones 1991, p. 367). In other words, garden cultivation on dambo forms 
part of an integrated agricultural system with dry farming on the  interfluves (Morag, 
B. & P. Hotchkiss 1989,  p.  314). Therefore, the farmer's ability to adapt to and 
manage the varying soil moisture requirements is very important. 
   As the dambos' environment is very vulnerable and intermingled in nature, it is 
very urgent necessity to find out the way in which people can reconcile the need for 
environmental conservation to agricultural land use. The process and mechanisms of 
degradation, desiccation and soil erosion of dambo is an issue for physical science, 
however, the intensity of land use on dambos are affected by socio-economic and 
political changes. This is why we need incorporation of physical and social sciences 
for the dambo study.
3 Definition of dambo 
   Dambo is a vernacular word of Ci-Cewa which is rather widely used to mean 
various kinds of land (Roberts 1988, p. 142). And this does not indicate a single type 
of land formation (Acres et  al. 1985, p. 65). Some people say that dambo means all 
shallow grassy valley formations between wooded area, but other people use the word 
to indicate widened flood plains of big rivers also. This ambiguity will be worsened 
if we were to take into account of a similar feature of dambos in other part of Africa. 
There are several names which indicate the like of dambos in different languages. 
For example, mbuga in Swahili, vlei in Africaans,  matoro or bane in Shona, fadama in 
Hausa (northern Nigeria), and bolis in Sierra  Leone.' Of course, there are some 
differences in the meaning of each word in the sense of geomorphology and also in the 
sense of peoples' cognition. 
 Mackel tries to give a definition to dambos. He says that dambos are shallow 
depressions in the headwater zone of plateau rivers, having the following  characteris-
tics ; 
   1. They are grass covered and bear no trees or bushes except only on termite 
        mounds.
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   2. They are flooded or water-loggd in the rain season and dry up in the dry 
      season except for the center. 
   3. They sometimes show a bottleneck feature being broadest in the headward 
      part, but narrowing towards the river course and forming only a thin strip 
      where the river channel starts. 
   4. They migrate headwards and sidewards, that is they extend their area. 
   5. They have no or only a poorly developed stream channel. 
As the condition for their existence, he points out the following factors  (Mackel 1972, 
p.  16)  ; 
   1. the low gradient of the rivers of the plateau. 
   2. the amount of loose material which can be washed into the dambo head by 
      denudation of the dambo margin. 
   3. the seasonality of the rains as geomorphic agent. 
   4. the evergreen grassy center which impedes the rapid transport of debris and 
      favors accumulation. 
   These points are widely accepted as characteristics of dambos, however, it seems 
that the more clear definition should be given to dambos from the geomorphological 
point of view. About a difficulty of definition of dambo, Whitlow says as  follows  ; 
   In areas where wetlands and dambos both occur it is not always easy to 
   differentiate one from the other,  ••• A problem also arises in the drier regions of 
   the country where in years of good rains the valley depressions closely resemble
 dambos (Whitlow 1985, p. 128). 
This is not the point in question in this paper, however it is worth noting. Because this 
means that before we assess the influence of human activities on dambo environment, 
there remains several questions to be solved in the field of physical science.
4  Typology of  dambos 
   Several attempts have been made to classify dambos from geomorphological point 
of view.  Mackel shows that there are alternative sets of  dambos  ; 
   interior plateau dambo and scarp dambo 
   degradation dambo and aggradation dambo 
   linear depressions and broad dambo plains 
   clay dambo with vertisols and schist and sand dambo 
                             with hydromorphic soils 
 (Macke' 1986, p. 29). 
This classification is based on the location, topographical characteristics and the 
nature of soils. These alternatives are very useful because it shows us essential points 
for classification. And it can be said that some of the following classifications are
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made from the combination of these alternatives. 
   Acres et  al. recognized four types of dambos according to their position in the 
 landscape  : 
   1. headwater  dambos  ; most widespread and occur in the headward zone of 
      valleys. Channelless, broad and some times coalescing. 
   2. slope  dambos  ; extended headwards or laterally up valley sides and have 
      steeper slopes than headwater dambos. 
   3. hanging dambos (or  'scarp'  dambos)  ; perched above escarpments on plateau 
       margins. 
   4. river  dambos  ; downward extension of headwater dambos on either side of 
      river channels or floodplains. 
   (Acres et  al. 1985, p. 65). 
   Whitlow classified dambos mainly based on the geographical shape and the nature 
of bedrocks (Whitlow 1984, p. 133). He firstly divided dambos into two, lobate type of 
dambos and linear dambos. The former is further divided into two, namely dambos 
with irregular type in shape and that of dendritic pattern. The lobate type of dambos 
occur on granitic rocks, and linear type of dambos which have deep peat deposit 
develop on the Karahari Sands. The linear type of dambos defined by him does not 
coincide with the river dambos exactly, however, it seems that there is some common 
characteristics between lobate type of dambos and headwater and slope dambos. 
Whitlow's classification is unique in the point that the difference in the features is 
examined in relation to the nature of the underlying bedrock. As for the shape of 
headwater dambos, Acres et  al. (1985) showed eight leaf shape descriptors and said 
that dambo morphology was principally controlled by (a) gradient of the water table 
in the seepage zone at the edge of the dambo relative to the longitudinal gradient of 
the dambo, and (b) geological structure (Acres et  al. 1985, p. 72). Some of dambo 
morphology are shown in Fig. 1. 
   The general morphological characteristics are  influenced by parent materials, 
pedological processes and the position of soils in the slope catena (See Table 1). As 
for the classification based on soil types, there are two main types of dambo soils, 
calcic hydromorphic soils and non-calcic hydromorphic soils (Whitlow 1985). The 
former comprises dark grey or black clays and the latter comprises dark humic soils 
overlying light-colored sandy or sandy clay soils. The dominant clay mineral of the 
former is montmorillonite and that of the latter is kaolinite. And as a minor 
hydromorphic soils, there is peaty dambo soils which is found in parts of Zambia. 
   These differences in soil types can be tied in with that of soil pH. One of the most 
popular classification based on pH is the one which was been devised by Verboom 
(Shalwindi 1986). It recognizes three categories of dambos, such  as  ; 
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dark gray clays 
 black clays
light-colored sandy clay 
   dark humic soil
montmorillonite kaolinite
sweet  (pH  >6.5) intermediate  (6.5>  pH  >5.5) sour (5.5>pH)
lime-rich lime-rich granitic
herbaceous  legumes wiry unpalatable grass
 Sources  : Boast (1990)  ; Kalapula (1986)  ; Mackel (1985, 1986)  ; Whitlow (1984, 1985, 1990).
   2. intermediate dambo. 
   3. sour dambo. 
Sweet dambos are found on soils developed from lime-rich rocks with a pH higher 
than 6.5. And a dambo found on soils with a pH between 5.5 and 6.5 and that with a 
pH below 5.5 are defined an intermediate dambo and a sour dambo respectively. The 
calcic hydromorphic soil is widely seen in sweet dambos and kaolinite soil is popular 
in sour dambos. 
   Species composition of vegetation are influenced by soils. The main plant found 
in sweet dambos are herbaceous legumes and acacia trees. They are normally found 
on its margins. The vegetation found in sour dambos is characterized by many 
sedges. The vegetation of intermediate dambos is a mixture between the  two.' 
   The classification based on soil types is more relevant to agricultural land use on 
dambos. It has been pointed out that from a view point of agricultural land use, sweet 
dambos have the highest potentialities among three (Shalwindi 1986, p. 3). Acres et. 
 al. (1985) have suggested that there is a wide range in carrying capacities of cattle on 
dambos, i.e. the cattle unit on dambo land varies from 0.5 ha to 5.0 ha. Sweet dambos 
are the highest carrying capacities among them (Roberts, N., 1988, p. 144). Sour 
dambos are composed of wiry and unpalatable grasses and have a low carrying 
capacity. (Shalwindi 1986, p. 3)
5 Internal zoning of dambos 
   Each dambo has a variety of vegetation and topographical zone internally (See 
Table 2). According to Whitlow (1985), dambos consist of three vegetation zones, such 
 as  ; 
   1. margin  zone  ; dominated by Loudetia simplex, with Aristida spp. and  Brachiar-
       ia spp. as common associates.
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Table 2 Zoning in a dambo
marginal zone 
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   2. middle  zone  ; dominated by grasses such as Andropogon eucomus, Sporobolus 
      subtilis and Eragostis spp.. Greater moisture availability promotes denser 
      growth of plants and facilitates the gradual build-up of a surface humic soil 
       horizon. 
   3. central  zone  ; 'eye' of the dambo where soils are more or less waterloggd 
      throughout the year. Dominated by sedges such as  Scleria  greigifolia, S. 
      welwitschii, Scirpus spp. etc. 
Sometimes different terminology is used for  these three zones, that is, the seepage 
zone, the lower grassland zone and the central zone respectively (Filius,  P.C. 1986, p. 
42). This is mainly identified by the hydrological conditions, soils and vegetation 
covers. Each zones in Filius's classification are corresponding to that of Whitlow. 
   As for soils, Acres et al. (1985) discerned six categories of  soils  ; peat, black 
cracking clays, sands, sandy clays, gray clays, and soils of termite mounds. These 
soils show wide range of color, texture, pH and other properties. And there is some 
correlations between soil type and properties. For example sands or sandy clays 
colored white or light gray tend to be acid. 
   However even in a dambo, different pedological processes occur. Organic mater-
ial is well-decomposed in the first zone in a dambo but fibrous and peaty increases in 
the second and third zones. Greying effects also occur differently in relation to the 
zone. In the permanently and periodically saturated soil horizon, namely in the third 
zone, soils are pale grey to white in color (Whitlow 1985, p. 122). 
   It is quite necessary to pay enough attention to the differences seen in a dambo 
when we are to think of land use and degradation of dambos.  Mackel says that the 
vegetation at the boundary between the  miombo woodland and the grassland and the 
zonation of the dambo is not stable but is dynamic due to ecological influences or the 
impact of man  (Mackel 1985). For example, burning of trees in the miombo woodland 
surrounding dambo increases sheet wash of fine material from marginal miombo 
woodland into the center of dambo. This cause a change in the ecological conditions 
of dambo, that is lowering of the surface of marginal area of dambo and accelerated
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sedimentation in the central parts of dambo  (Macke' 1985, p. 5  ; 1986, p. 45). 
   The central part of dambo has been the most controversial part in respect of 
environmental change of dambo. It was the central part of dambos, which Zim-
babwean Government has prohibited to use for agricultural purpose. It has been 
thought that the use of central part of dambos of upper stream areas affects for both 
lowering of water level and contamination of water in down stream areas. 
   This means that the internal zonation of dambo is very important for the study of 
land use and environmental change of dambo.
6 Socio-economic aspects of dambo use 
   Whitlow shows that to assess the status of wetland including dambos in Zim-
babwe, a historical perspective on land use and conservation problems is very impor-
tant and therefore, a wide range of political, socio-economic and environmental 
factors should be carefully examined. Reviewing archival sources, he makes clear 
that in Zimbabwe, there is clear difference between commercial and peasant farming 
sectors in the way of land use and erosion of dambos, but the use and conservation of 
dambos has not been pursued in isolation within the two sectors (Whitlow 1990, p. 201). 
He says that there are two phases with respect to the changing status of dambos on 
commercial farms, that is a pre-1950  'exploitation phase' and a post-1950  'conservation 
phase'. However, it seems that increased pressures placed upon dambos since 1970's 
compel us to suppose new other phase of conservation. 
(i) Traditional dambo use 
   It is widely known that in the northern  Nigeria, fadama, a type of dambo has been 
intensively cultivated both for cash crops and food crops. Farmers use shadoufs, 
traditional equipment for lifting water, to irrigate of fadama garden. In the densely 
populated area of Kano in northern  Nigeria, over 89 per cent of fadama land is said to 
be cultivated (Turner 1986, p. 345). In areas close to the towns, perishable crops such 
as lettuce, cabbage and peas are grown, and in further away areas, onions, tomatoes, 
peppers and okra are grown (Scoones 1991, p. 367). This is extraordinary high rate in 
the use of dambos. The use of dambo in southern Africa was relatively extensive in 
comparison with that of fadama, however, it was also widely used in many part of the 
eastern and southern Africa. 
   In Hanang district of Tanzania, muhajega, the bottomland was the essential land 
for grazing (Scoones 1991, p. 358). And in Malawi, dambo land is used for dry season 
cultivation. Maize and vegetables are cultivated in fenced gardens, which is known as 
 dimba gardens (Roberts 1988, p. 144). And in Zimbabwe, many evidences reveal that 
dambos were widely used for agricultural and cattle grazing purpose until 1930s. 
According to some studies, rice and a range of vegetables was commonly cultivated in
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dambos, and maize, cotton, tobacco and indigenous grains were also cultivated in some 
parts of dambos. It is also said that Shona farmers had been practiced  mipanje 
system, raised-bed cultivation system on dambos, which had been abandoned (Bell, M. 
and Roberts, N. 1991, p. 304). 
   Only the case of Zambia shows us a little different feature. It is said that use of 
dambo for agricultural purpose in Zambia was not so  popular.3) We do not have 
enough evidences to make a conclusive remarks to this point yet. It is suggested, 
however, by Kalapula that one of the probable reason for this is the lower population 
densities in Zambia (Kalapula 1986, p. 70). 
   In an anthropological study on Goba of the Zambezi, Lancaster gives some reasons 
for this point. In answering to the reason why the Goba farmers do not heavily rely 
on the river garden cultivation,  matoro,4) he gives several answers, such as the unreli-
able water level, animal inroad to the garden, and economic reason. For the last 
point, he says that hunting and gathering are competitive activities for Goba people 
with matoro, and that deprives them of using dambos. 
   However, we have to wait until more studies would have been made on this points. 
In such studies, more socio-cultural background of Zambian farmers should be taken 
into account. 
(ii) Dambo use in commercial farms 
   Whitlow pointed out that in the early 1900's, dambos were favored sites for 
cropping. Because dambos were devoid of trees so required no stumping and also the 
humid topsoils could be ploughed easily with oxen-drawn ploughs. Farmers could get 
fairly good harvest without or with minimal inputs of nutrients (Whitlow 1990, p. 193). 
A survey of farmers in the Marandellas District carried out by the British South Africa 
Company, for example, shows that the average farmers' capital assets consisted of a 
single wagon and a couple of ploughs, normally only single disc ones. This means that 
most of cultivation was done by hand these days (Hodder-Williams 1983). 
   For most of early white settlers, farming was an industry which should give them 
quick and good returns. So there was an element of gambling. This is one reason 
why many white famers became to grow tobacco in 1900s and 1910s in the Southern 
Rhodesia. For tobacco farming, some kind of sandy soils of the  highveld was suitable, 
although some observers gave warning that the highveld's terrain of Rhodesia with its 
outcrops of boulders, was more suitable for cattle than tobacco (Hodder-Williams 
1983). 
   Farming was another form of mining the soil, and plundering its assets for white 
settlers of these days. (Hodder-Williams 1983, p. 56). These exploitative type of land 
use was accelerated throughout the 1930's and 1940's when cultivation of winter wheat 
was substantially increased. The area under wheat cultivation increased from about 
1,800 ha in the late 1920's to just over 9,000 ha in the  mid-1930's. And about three-
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quarters of wheat was grown within dambos at this time (Whitlow 1990, p. 193). The 
tobacco production also recorded remarkable increase in the 1930's. Total acres 
grown tobacco in Southern Rhodesia increased from 7,888 acres in 1920/1 to 45, 711 
acres in 1927/8 (Hodder-Williams 1983, p. 111). 
   General increase in land use in the 1930's and 1940's intensified the exploitative 
land use in lowland areas too. In the 1940's of Southern Rhodesia, there occurred 
massive influx of immigrants. They arrived from many parts of the worlds, mainly 
from the United Kingdom and its colonies. Many of  these immigrants were relatively 
prosperous ex-servicemen and women, and they contributed to furnishing agricultural 
equipment and increased acreages of cultivation. More land had become cultivated, 
and so do the wetland. As a result of intensification in land use, gully erosion and 
desiccation had become more apparent in the wetland areas by the late 1940's. 
Prolonged cltivation of wheat or other commercial crops, ploughing across the central 
part of dambos itself, and excavation of ditches along the central axes of the wetland 
for draining, all affected the deterioration of its environment. This drew people's 
attention to call for any conservation measures. 
   As mentioned above, Whitlow identified two phases, pre-1950's and post-1950's 
with respect of the changing status of dambos on commercial farms (Whitlow 1990, p. 
193). It means that conservation of farming land became one of major concern to 
commercial farmers only after 1950's. In 1950's commercial farmers reached an 
agreement to cease agricultural land use on wetland. They enacted some acts which 
control the use of  wetland.5) Once the acts were promulgated, African farmers were 
also prohibited to use lowland, includings dambos for agricultural purpose. 
   The acts are now a question of under discussion, which will be discussed later. 
However, as far as commercial farms concern, the call for relaxation or removal of 
such acts is not so keen. An earnest desire for it comes from African farmers.
7 Degradation process and protective measures taken 
(i) Process of degradation 
   Dambo cultivation does not directly cause soil degradation and a reduction in 
 streamflow, but it may cause without appropriate environmental precautions.  Mackel 
shows a degradation process of dambo caused by clearance of  miombo woodland close 
to it. Clearance of woodland close to dambo results in acceleration of sheet erosion, 
which operates to lower the surface. The lowered land becomes frequently water-
loggd in rainy season and woody species are replaced by grasses. This means that 
accelerated sheet erosion in the woodland leads to increased degradation of woodland 
 (Mackel 1986, p. 45). 
   Similar type of degradation process happens in the central part of a dambo.
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Increased sheet wash inside a dambo leads to increased sedimentation of sandy soil in 
the center, which in turn causes change in composition and coverage of its vegetation. 
Change in vegetation cover in a catchment areas of dambo will cause another degrada-
tion process because it induces change in evapotranspiration rates (Scoones 1991, p. 
370). High transpiration rates in the catchment areas will lower the water table of 
wetland, which then will reduce the level of downstream water flows. It may lead to 
drying up of wetland. The level of water table is also related to the infiltration rates, 
evapotranspiration rate, and storage capacity, both of the wetland and surrounding 
catchment areas. Thus hydrological process is an intermingled process, in which 
change in vegetation causes change in hydrological characteristics that in turn gives 
influence to the vegetation. To make clear these interactive process of degradation, 
it is necessary to collect and analyze a variety of and site-specific information on both 
dambo and its surrounding areas. There is more direct way of degradation related to 
the hydrological process. That is soil erosion which leads to destruction through 
gullying or removal of deposits downstream (Scoones 1991, p. 370). 
   Scholars are almost agreed as to what is the initial impact that pulls the trigger 
of above mentioned processes. They attribute it to human activities. They have 
most severe influence on the environment of wetland and its surrounding areas. 
Among them, upland cultivation extended down on to the dambo margin, drainage of 
land for cultivation, overgrazing, continuous cultivation, and excessive burning are 
admitted to be the most influential ones (Acres et  al. 1985). Therefore, the preserva-
tion problem of dambo environment is heavily depend upon these human activities. 
(ii) Protective measures taken 
   Some of studies suggest that African farmers had used indigenous techniques to 
conserve the soil of dambos. Contour ridges or contour seepage furrows were report-
ed as the most commonly used conservation measures (Kundhlande et  al. 1992). 
According to my interview to the Zimbabwean farmers who resided at Chinena Village 
in Central Province of Zambia in 1992, some of them said that they have been taught 
by their parents not to cultivate crops in succession on the same plot in dambo. But 
it seems that there is no systematic customary laws which control the total usage of 
dambo, such as water rights and related restrictions seen in Asian  countries.6) 
   It is very ironical to say that conservation measures in Zimbabwe have not been 
improved since the use of dambos has been prohibited by the Government. And in 
Zambia where no legal prohibition has been made, conservation of dambo environment 
has not been an critical issues. This is because dambo was not used so intensively in 
Zambia as to cause destruction of its environment. This is also true in part of 
Zimbabwe where people use dambos in a small scale. Kundhlande et  al. shows that 
farmers in Zimbabwe who have been cultivated dambo gardens over thirty years did 
not noticed any threat of dambo environment, such as reducing  dambo moisture
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conditions or soil erosion (Kundhlande et  al. 1992., p. 10). 
   As for cattle herding on the land of dambo, no particular conservation measures 
have been made. The restriction of cattle herding in dambo grazing land became 
conscious not from necessity of land conservation but from competition with cultiva-
tion of crops. In Nigeria for example, fadama grazing land is being increasingly 
restricted as agricultural expands in the areas. And in Tanzania, the Barabaig 
pastoralists have removed from their traditional bottomland grazing areas (muhajega) 
because of expansion of commercial wheat farming (Scoones 1991, p. 368). It was not 
until intensive grazing was introduced by the European settlers that cattle grazing was 
recognized to be one of the major cause of dambo gullying in Zimbabwe. This means 
that cattle herding in dambo land by African farmers was not so intensive that it 
caused severe degradation of its environment. But now it is widely acknowledged 
that intensive grazing use of dambo is more harmful to its environment than cropping 
in it (Scoones 1991, p. 370). 
   Some of new measures are proposed for conservation of dambo's environment. 
They can be divided into three categories. The first one is concerning to cultivation. 
Contour seepage furrows and contour ridge are very effective techniques to protect soil 
erosion. And they are also very promising because they can be adopted even by 
peasant farmers. The second category of techniques is concerning mainly to herding. 
They are, adaptation of early burning system, control of burning (for example to put 
fire only once every three years), and restriction of burning of miombo woodland 
nearby dambos. The last one is about the harmonious system of land use in dambo. 
Unavoidable competition in land use between farming and herding should be adjusted 
not noly from socio-economic reasons but also from the view point of preservation of 
environment. 
   Irrigation in dambo areas needs another new techniques, however, they will not be 
discussed here. Because they would carry us other important but quite different 
points of question to argue. New mechanical techniques for irrigation inevitably 
bring on not a little transformation of social organizations. In Africa, little effort has 
been made in traditional systems to control water flow even in the areas of rice 
cultivation. So the introduction of irrigation in dambo areas will have significant and 
prolonged effects on their environment.
8 Conclusion and remarks
   Study on dambos has increased remarkably since 1980's, however, there still 
remains a lot of questions to be examined. I will summarize some of important points 
which are thought to be core issues for the new study on  dambos  ;
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1. Study on socio-economic situation surrounding farmers 
   This is very important even for the study on dambo environment. 
Farming on dambo gardent is related with upland farming in terms of labor 
and capital input. So the cultivation system on dambo farms should be 
studied with relation to that of upland farms. And further, farming is 
related with non farming activities not only in rural areas but also in urban 
areas. Therefore, labor migration, rate of commercialization, employment 
opportunities and et cetera should be studied. These are very important 
factors which have strong influence on dambo cultivation. In other words, 
the pressure of cultivation on dambo land heavily depends upon farmer's 
socio-economic conditions. 
2. Study on land use competition occurring in dambo areas 
   There has been conflicting demand on the dambo use between for 
grazing and for cultivation. However, the pressure on dambo land has 
become more intense these days. And more conflict arises over the access 
to dambo garden not only between farmers and pastralists but also among 
farmers. Generally speaking, land use pattern is determined by relative 
political power. Traditionally it is traditional rulers who are entitled to 
allot usufruct right to their members, however, which is now in transition. 
For examining the issue of access to land, the "political ecology" point of 
view is full of  possibilities." 
3. Study on the degradation process of dambos 
   There are several processes in degradation, and each process seems to 
relate to different type of dambos and different part of a dambo. It is 
needed to collect more detail information for each type of dambos and 
about internal structure of  dambo.s' Without these information, the ques-
tion about relaxation of dambo use restrictions will remain unresolved. If 
it is agreed that some of restrictions is to be removed in Zimbabwe, there 
will still remain some questions, such as, what kind of restrictions should be 
removed and what kind of conditions should be newly made to secure 
preservation of dambos. The conditions will be different region to region, 
dambo to dambo, and they will also depend on the part of a dambo. For 
this purpose, mapping of dambos by types is said to be very important and 
fundamental work. 
4. The need for interdisciplinary study 
   As the nature of dambo, an inter-disciplinary team would be required 
for the field survey and study too. And for the further studies, it should be 
necessary to found some kind of institutions which will organize and 
conduct research on all aspects of dambos. The institutions will be staffed
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specialists with different kind of fields such as sociology, econmy, geogra-
phy, agricultural economy, hydrology, botany, pedology, and so on. 
   From above mentioned point of view, the author has organized a 
research project titled "Land use and environmental change of dambos" 
(funded by the Grant-in-Aid for Scientific Research, Project No. 0404094, 
Ministry of Education, Science and Culture Project No. 0404094, Ministry of 
Education, Science and Culture of Japan). The results will come out soon 
in other papers.
                                     Notes 
(1) Millington et al. (1985) said that inland  bolis might be a type of dambo, although they were 
   not certain what type of dambo it was. These land is very important for swamp rice 
   cultivation in Sierra Leone (Millington,  A.C. et  al. 1985, pp. 219-220). 
(2) The main plant species found in sweet dambos are Acroceras macrum, Paspalum  commer-
   sonii,  Echinochloa pyramidalis, Setaria spp., Sporobolus spicatus and Hemarthria altissima and 
   those in sour dambos are Andropogon eucomus, Monocymvium  cereciiforme, Elyoneurus 
   argentens, Hyparrhenia bracteata,  Aristida  atroviolacea and  Trachypogon spicatus  (Shalwindi, 
 F.K.M. 1986, pp. 2-3). 
(3) Of course, there were many farmers who used dambo land for food cultivation during 
   "hunger months" . And they used a variety of methods to improve fertility of dambo 
   gardens (Acres, B.D. et  al. 1985, p. 79). However, the use of dambo in Zambia was not as 
   much as in Zimbabwe. 
(4)  Matoro is not the same as dambo cultivation, but some of them in upland are the same 
   (Lancaster 1981, pp.  76-91). 
(5) In Zimbabwe, there are two legislations which directly affect dambo use, that is The 
   Streambank Protection Regulation and Water Act. The former originally enacted in 1952, 
   prohibits cultivation within 30 metres of a stream bank and on wetland. The wetland 
   defined here includes dambos. The latter originally passed in 1927 defines uses of water. In 
   the Act, water in dambos is defined as  "public water" which is prohibited to be used (Bell, 
   M. et  al, 1987, p. 8). 
(6) In Sukuma Land of Tanzania, the grassland called "ngitiri" are released for grazing to the 
   people only after the agreed date (Acres, B.D.  et  al. 1985, p. 83). This is, however, one of 
   exceptional cases in Africa. 
(7) For the political ecological point of view, contextual analysis of human-environmental 
   relationships at different scales and the historical approach emphasizing the transformation 
   of indigenous system of resource management in the process of incorporation into the global 
   economy are very important (Bassett, T.J. 1988, p. 454 ; Shimada, S. 1991, p. 80). 
(8) A certain dambos or parts of a dambo such as seepage areas with sandy soils can respond 
   well to continuous grazing pressure (Acres, B.D. 1985, p. 83).
Acres, B.D., 
(1985)
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